Abstract: A simple and high yielding method for the integration of two 1,2,4-triazole rings (10a-l) has been developed starting from 3-arylsydnones (1a-d). Confirmation for the structures of the newly synthesised compounds was provided by their physical, analytical and spectral data (IR, 1 H NMR, 13 C NMR and MS).
INTRODUCTION
The chemistry of heterocycles is an interesting branch in organic chemistry as it offers challenging tasks in the development of new synthetic strategies. 1 The 3-arylsydnones, a class of mesoionic compounds, not only offer an interesting chemistry, but their derivatives possess diverse chemotherapeutic properties. [2] [3] [4] [5] [6] Hence, sydnones are one of the few heterocycles which have gained importance as they readily undergo ring transformation to various heterocycles by the 1,3-dipolar cycloaddition reaction. 7 The same concept has been adopted for the syntheses of a number of heterocyclic compounds by a one-pot process from 3-arylsydnones. [8] [9] [10] [11] The goal of the present synthetic study was to extend the 1,3-dipolar cycloaddition reaction to the synthesis of heterocycles containing two triazole rings.
1,2,4-Triazole derivatives have received considerable attention during the last two decades as potential biologically active agents. [12] [13] [14] To the best of our knowledge, reports on N,N-1,2,4-bistriazoles are rare. A few bisheterocycles with 1,2,4-triazole and the pyrazole ring have been synthesised by ring chain transformation 15 and by application of the Vilsmeier-Haack reaction. 16 There are some polymers which contain two triazole ring systems. 17 These polymers are insoluble in most organic solvents and can withstand temperatures up to 450-500 ºC. Zhang et al. 18 reported the synthesis and antibacterial activity of 4-aryl-3-(1-p-chlo-rophenyl-5-methyl-1,2,3-triazol-4-yl)-1,2,4-triazolin-5-thiones. A variety of substituted 1,2,4-triazoles are known to possess interesting properties, such as antinociceptive, 19 anticancer, 20 and plant growth regulative activities. 21 Some 1,2,4-triazole derivatives also exhibit bacteriostatic, 22 hypoglycemic 23 and antiviral activities. 24 The above results prompted us to synthesize the title compounds 3'-substi-
The structures of the newly synthesized compounds were confirmed by elemental analyses, IR, 1 H NMR, 13 C NMR and mass spectral data. C=N stretching and a weak band in the range 1305-1324 cm -1 due to C=S absorption. The N-H stretching was observed as a broad band around 3390-3425 cm -1 . In the 1 H NMR spectra of the title compounds 10a-l, the common signal appearing as a singlet in the range d 1.90-2.23 was assigned to C 5 -methyl protons. A broad singlet centered at d 11.01-14.18 was observed due to NH protons. The other protons of the substituents R and R' appeared in the expected regions. The 13 C NMR spectra of the newly synthesized compounds 10a-l showed a number of signals which are consistent with the number of carbon atoms in the molecule. The MS (EI) studies of all compounds indicated the presence of molecular ion peaks at their respective m/z. In the case of 10d, 10h and 10l two molecular ion peaks were observed as expected, due to the isotopic bromine atom in the molecule.
EXPERIMENTAL

Materials
TLC was run on silica gel G plates using acetone-benzene (1:3) as the eluent. The melting points were determined in open capillaries and are uncorrected. The IR (KBr) spectra were recorded on a Nicolet Impact -410 FT-IR spectrophotometer and the NMR spectra in CDCl 3 (d, ppm downfield from TMS) were recorded on Varian -300 MHz FT-NMR spectrometer. J values are given in Hz. Elemental analyses were performed on a CEST 1106 elemental analyser. The mass spectra were recorded on a EI-70 eV spectrometer.
Methods
General procedure for (10a-l): A mixture of 3-aryl-5-methyl-1,3,4-oxadiazolin-2-ones (6a-d) (10 mmol), thiocarbonohydrazide (10 mmol) and carboxylic acid (8a-c) (10 mmol) was refluxed for about 5 h. The contents were cooled to room temperature, filtered and dried. The obtained crude product was washed with dilute alkali (3´5 ml), then with water (2´20 ml) and recrystallised from ethanol gave pure crystals of (10a-l). (22) . 4H-1,2,4-triazol]-3(1'H, 2H) 
5-Methyl-2-phenyl-5'-thioxo-[4,4'-bi-4H-1,2,4-triazol]-3(1'H, 2H)-one
5-Methyl-5'-thioxo-2-tolyl-[4,4'-bi-4H-1,2,4-triazol]-3(1'H, 2H)-one
2-p-Bromophenyl-5-methyl-5'-thioxo-[4,4'-bi-
2-p-Chlorophenyl-3',5-dimethyl-5'-thioxo-[4,4'-bi-4H-1,2,4-triazol]-3(1'H, 2H)-one
3'-Ethyl-5-methyl-5'-thioxo-2-p-tolyl-[4,4'-bi-4H-1,2,4-triazol]-3(1'H, 2H)-one
CONCLUSION
In the present study, a highly efficient and simple procedure for the synthesis of 3'-substituted-2-aryl-5-methyl-5'-thioxo-[4,4'-bi-4H-1,2,4-triazol]-3(1'H, 2H)-ones (10a-l), where two 1,2,4-triazole rings are attached through a N-N bond, was developed. The adopted method is simple, inexpensive, gave good yields and is useful for the preparation of pharmacologically important biheterocycles. The pharmaceutical properties of the newly synthesised compounds (10a-l) are now under investigation.
